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[Abstract] 

[Object] The Provision of a super absorbent rein 
generously fit for thinning an absorbent article not only 
excelling in the property of absorbing body fluids (urine,, 
menstruation,, perspiration, etc.) but also yielding hardly 
to decomposition- degradation even in a state induced by 
absorbing body fluid and an absorbent article using the resin. 

[Construction] The super absorbent resin of this 
invention is characterized by fulfilling the following 
necessary conditions (1) - (3) . 

(1) The amount of water absorption determined by the 
method of centrifugal dehydration after swelling for 30 
minutes in physiological saline water is not less than 35 

g/g- 

(2) The amount of soluble polymer determined after 
swelling for 15 hours in physiological saline water is not 
more than 20 weight % based on the amount of super absorbent 
resin . 

(3) The amount of soluble polymer determined after 
swelling for 15 hours in physiological saline water having 
dissolved therein 0.05 weight % of sodium L-ascorbate is not 
more than 20 weight % based on the amount of super absorbent 
resin. 



[Scope of Claim for A Patent] 

[Claim 1] A super absorbent resin characterized by 
5 fulfilling the following necessary conditions (1) - (3) . 

(1) The amount of water absorption determined by the 
method of centrifugal dehydration after swelling for 30 
minutes in physiological saline water is not less than 35 

g/g- 

10 (2) The amount of soluble polymer determined after 

swelling for 15 hours in physiological saline water is not 
more than 20 weight % based on the amount of super absorbent 
resin. 

(3) The amount of soluble polymer determined after 
15 swelling for 15 hours in physiological saline water having 
dissolved therein 0.05 weight % of sodium L-ascorbate is not 
more than 20 weight % based on the amount of super absorbent 
resin. 

[Claim 2] A super absorbent resin according to claim 
20 1 which fulfills the following necessary condition (1)' in 
the place of the necessary condition (1) mentioned above, 
(1)' The amount of water absorption determined by the 
method of centrifugal dehydration after swelling for 30 
minutes in physiological saline water is not less than 40 
25 g/g. 

[Claim 3] A super absorbent resin according to claim 
1 or 2 which fulfills the following necessary conditions (2) ' 
and (3)' in the place of the necessary conditions (1) and 
(2) mentioned above, 
30 (2)' The amount of soluble polymer determined after 

swelling for 15 hours in physiological saline water is not 
more than 10 weight % based on the amount of super absorbent 
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resin . 

(3)' The amount of soluble polymer determined after 
swelling for 15 hours in physiological saline water having 
dissolved therein 0.05 weight % of sodium L-ascorbate is not 
more than 10 weight % based on the amount of super absorbent 
resin. 

[Claim 4] A super absorbent resin according to any of 
claims 1 -3 which contain substantially no reducing compound. 

[Claim 5] A super absorbent resin according to any of 
claims 1-4 which contain substantially no radical chain 
inhibitor. 

[Claim 6] An absorbent article using a super absorbent 
resin set forth in any of claims 1-5 
[Detailed Description of the Invention] 

[0001] 

[Field of Utilization in Industry] This invention 
relates to asuper absorbent resin and particularly to a super 
absorbent resin suitable for such absorbent articles as 
disposable diapers for infants, adults, or patients with 
incontinence or sanitary napkins for women. More specifically, 
this invention relates to a super absorbent resin generously 
fit for thinning an absorbent article not only excelling in 
the property of absorbing body fluids (urine, menstruation, 
perspiration, etc.) but also yielding hardly to 
decomposition -degradation even in a state induced by 
absorbing body fluid and further relates to an absorbent 
article using the resin. 
[0002] 

[Prior Art and Problem to be Solved by the Invention] 
As the absorbers in such absorbent articles as disposable 
diapers for infants, adults, or patients with incontinence 
or sanitary napkins for women, the resulting products by 



compounding such fibrous materials as cotton, pulp, and paper 
with a super absorbent resin have been used in recent years. 

[0003] Recently, from the viewpoint of ease of use, 
portability, and advance of efficiency of distribution etc. , 
efforts are being directed toward thinning absorbent articles 
such as disposable diapers for infants, adjusts, and patients 
with incontinence and sanitary napkins as well. For this 
purpose, the absorbers need compactif ication . For the 
purpose of compactif ying an absorber, it is preferable to 
decrease the pulp usage and increase the content of a super 
absorbent resin. Numerous absorbent articles which answer 
this description have been placing on the market. When the 
absorbent articles are directed toward further compaction 
or further decrease of cost, however, it is preferable to 
decrease the usage of the super absorbent resin even if only 
slightly. For the purpose of keeping the performance of 
absorber at a high level even if the usage of the super absorbent 
resin decreases, it is necessary to increase the amount of 
saturated water absorption and the amount of water absorption 
after centrifugal dehydration per unit weight of the super 
absorbent resin. 

[0004] As a prescription for increasing the amount of 
saturated water absorption by super absorbent resin and the 
amount of water absorption after centrifugal dehydration, 
the act of decreasing the amount of cross-linking agent is 
generally considered. An undue decrease of the amount of a 
cross-linking agent, however, entails the problem that the 
capacity of the super absorbent resin to retain body fluid 
is inevitably lowered when the body fluid contacts the super 
absorbent resin and exposes this resin to degradation and 
decomposition . 

[0005] This invention, therefore, has for an object 



thereof the provision of a super absorbent resin generously 
fit for thinning an absorbent article which not only excels 
in the property of absorbing body fluids (urine, menstruation, 
perspiration, etc.) but also yields hardly to 
5 decomposition- degradation even in a state induced by 
absorbing body fluid and an absorbent article using the resin. 
[0006] 

[Means for Solving the Problem] The present inventors 
have repeated a diligent study with a view to accomplishing 
10 the object mentioned above, consequently discovered that a 
super absorbent resin fulfilling specific necessary 
conditions and an absorbent article using it are capable of 
permitting accomplishment of the object, and perfected this 
invention . 

15 [0007] Specifically, this invention is directed toward 

providing a super absorbent resin which is characterized by 
fulfilling the following necessary conditions (1) - (3). 

(1) The amount of water absorption determined by the 
method of centrifugal dehydration after swelling for 30 

20 minutes in physiological saline water is not less than 35 

g/g- 

(2) The amount of soluble polymer determined after 
swelling for 15 hours in physiological saline water is not 
more than 20 weight % based on the amount of super absorbent 

25 resin. 

(3) The amount of soluble polymer determined after 
swelling for 15 hours in physiological saline water having 
dissolved therein 0.05 weight % of sodium L-ascorbate is not 
more than 20 weight % based on the amount of super absorbent 

30 resin. 

[0008] this invention is further directed toward 
providing an absorbent article using the super absorbent resin 
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described above. 

[0009] Now, the super absorbent resin and the absorbent 
article of this invention will be severally described in detail 
below . 

[0010] [Super absorbent resin] Firsts the super 
absorbent resin of this invention will be described. While 
the super absorbent resin of this invention fulfills the 
foregoing necessary conditions (1) - (3) as described above, 
it preferably fulfills the following necessary condition (1) ' 
in the place of the foregoing necessary condition (1) . 

(1) ' The amount of water absorption determined by the 
method of centrifugal dehydration after swelling for 30 
minutes in physical saline water is not less than 40 g/g. 

[0011] More preferably, the super absorbent resin of 
this invention fulfills the following necessary conditions 
(2) ' and (3) ' in the place of the foregoingnecessary conditions 
(2) and (3) in addition to fulfilling the foregoing necessary 
condition (1) or (1)'. 

(2) ' The amount of soluble polymer determined after 
swelling for 15 hours in physiological saline water is not 
more than 10 weight % based on the amount of super absorbent 
resin . 

(3) ' The amount of soluble polymer determined after 
swelling for 15 hours in physiological saline water having 
dissolved therein 0.05 weight % of sodium L-ascorbate is not 
more than 10 weight % based on the amount of super absorbent 
resin. 

[0012] The foregoing necessary conditions (1) - (3) will 
be severally described. First, the foregoing necessary 
condition (1) consists in the fact that the amount of water 
absorption determined by the method of centrifugal 
dehydration after swelling for 30 minutes in physiological 



saline water is not less than 35 g/g. In the super absorbent 
resin heretofore used for the absorber in such absorbent 
articles as disposable diapers intended for infants, adults, 
and patients with incontinence and sanitary napkins, the 
amount of water absorption generally found by the method of 
centrifugal dehydration is 30 g/g or less in most cases. The 
absorbent articles using an absorbent resin having the amount 
of water absorption value determined by the method of 
centrifugal dehydration, which is less than 35 g/g, however, 
are incapable of decreasing a thickness to a desired level 
by this invention. In this invention, therefore, the amount 
of water absorption determined by the method of centrifugal 
dehydration is specified to be not less than 35 g/g. 

[0013] Then, the foregoing necessary condition (2) 
consists in the fact that the amount of soluble polymer after 
swelling for 15 hours in physiological saline water is not 
more than 20 weight % based on the amount of the super absorbent 
resin. When an absorbent article such as a sanitary napkin 
allows the presence of a super absorbent resin whose amount 
of soluble polymer exceeds 20 weight %, it induces stickiness 
on absorbing water and becomes deficient in the property of 
retaining liquid. In this invention, therefore, the amount 
of soluble polymer mentioned above is specified to be not 
more than 20 weight % based on the amount of the super absorbent 
resin. 

[0014] The foregoing necessary condition (3) consists 
in the fact that the amount of soluble polymer after swelling 
for 15 hours in physiological saline water having 0. 05 weight % 
of sodium L-ascorbate dissolved therein is not more than 20 
weight %. When an absorbent article using a super absorbent 
resin whose amount of soluble polymer exceeds 20 weight % 
is put to use actually, the absorbent article tends to be 



degraded and decomposed over time as the super absorbent resin 
absorbs body fluid. In this invention,- therefore the amount 
of soluble polymer is specified to be not more than 20 weight % 
based on the amount of the super absorbent resin. 
5 [0015] The basic structure of the super absorbent resin 

of this invention has ^ f or example, but are not limited to, 
cross-linked polyacrylates, cross-linked poly (vinyl 
alcohol/acrylate) copolymers, cross-linked starch-acrylate 
graft copolymers, partially cross-linked macromolecular 

10 compounds incorporating a carboxyl group or a salt thereof 
like cross-linked polyvinyl alcohol-polymaleic anhydride 
graft copolymers, and partially cross-linked polysaccharides 
such as cross-linked carboxymethyl cellulose salts. 
Particularly from the view point of the absorption property, 

15 it is preferable to use cross-linked polyacrylates or 
cross-linked starch-acrylate graft copolymers and especially, 
cross-linked polyacrylates. Generally, preferably 40-90 
mol%, and more preferably 50 - 90 mol%, of the carboxyl groups 
contained in these polymers and copolymers have their hydrogen 

20 atoms substituted with alkali metals. Incidentally, these 
super absorbent resins may be used either singly or in the 
form of a combination of two or more members. 

[0016] The super absorbent resins which have a carboxyl 
group and/or a carboxylate group in the constitutional units 

25 thereof are generally water-soluble vinyl monomers such as, 
for example, polymers or copolymers of acrylic acid or alkali 
metal salts of acrylic acid. Polyacrylic acid and salts 
thereof and polymethacrylic acid and salts thereof may be 
cited as concrete examples. As the salts of polyacrylic acid 

30 and the salts of polymethacrylic acid, sodium salts and 
potassium salts can be preferably used. Then, the copolymers 
obtained by copolymerizing acrylic acid or methacrylic acid 



- 8 - 



with such comonomers as maleic acid, itaconic acid, acrylamide, 
2-acrylamide-2-methylpropane sulfonic acid, 

2- (meth) acryloyl ethane sulfonic acid, 

2-hydroxyethyl (meth) acrylate, or styrene sulfonic acid in 
5 a range in which the performance of super absorbent resin 
is not degraded can be preferably used in this invention. 
When an acrylic acid polymer is neutralized and converted 
into a corresponding salt^ the degree of neutralization of 
the acrylic acid polymer is preferred to be 40 - 90 mol% as 

10 mentioned above and more preferably to be 50 - 90 mol% from 
the view point of absorption properties and cost. 

[0017] The water-soluble vinyl monomers and the like 
are preferred to be prepared in the form of an aqueous solution 
when they are subjected to polymerization. In this case, the 

15 concentration of the aqueous solution is preferably 25 - 70 
weight %, more preferably 35 - 65 weight %, and still more 
preferably 40 - 60 weight %. If the concentration falls short 
of 25 weight %, though the aforementioned necessary condition 
(1) of this invention that the amount of water absorption 

20 determined by the method of centrifugal dehydration is not 
less than 35 g/g can be easily accomplished, the shortage 
will possibly result in unduly increasing the amount of soluble 
polymer after the swelling in physiological saline water. 
Conversely, if the concentration exceeds 70 weight %, the 

25 excess will possibly result in inducing deposition of the 
water-soluble vinyl monomer mentioned above. Thus, the 
concentration is preferred to be in the range mentioned above . 

[0018] In order that the super absorbent resin of this 
invention may fulfill the aforementioned necessary conditions 

30 (1) and (2), the kind and amount of the initiator and the 
kind, amount, and time of addition of the cross-linking agent 
for producing the super absorbent resin constitute important 
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factors . Now, these factors will be described in detail herein 
below - 

[0019] As the polymerization initiator mentioned above, 
generally radical initiators are used. As concrete examples 
5 of these radical initiators, ketone peroxides such as methyl 
ethyl ketone peroxide and methyl isobutyl ketone peroxide; 
dialkyl peroxides such as di-tert-butyl peroxide and 
tert-butyl cxamyl peroxide; alkyl peresters such as tert-butyl 
peracetate, tert-butyl perisobutylate, and tert-butyl 

10 pivalate; hydroperoxides such as tert- butyl hydroperoxide 
and cumene hydroperoxide; persulfates such as hydrogen 
peroxide, potassium persulfate, and ammonium persulfate; 
perchlorates such as potassium perchlorate and sodium 
perchlorate; halogen acid salts such as potassium chlorate 

15 and potassium bromate; and azo compounds such as 
2- (carbamoylazo) -isobutyronitrile, 

2-azobis (N,N'^ -dimethylene isobutyl amidine) 

dihycrochyloride, 2,2 '-azobis (2-amidinopropane) 

dihydochloride, 2,2' -azobis (N, N' -dimethylene 

20 isobutylamidine) , 4,4' -azobis (4-cyanopentanoic acid) , 
azobis-isobutylonitrile, 

2,2' -azobis ( 4-methoxy-2, 4-dimethyl valeronitrile) , 

( 1-phenylethyl ) -azodiphenyl methane, 
dimethyl-2 , 2 ' -azobisisobutylate, 
25 2,2' -azobis (2~methylbutylonitrile) , 

1,1' -azobis (l-cyclohexane carbonitrile) , 

2,2 ' -azobis (2,4,4' -trimethylpentane) , 

2-phenylazo-2, 4-dimethyl-4-methoxy-valeronitrile, and 
2,2'-azobis(2-methylpropane) may be cited. These radical 
30 initiators may be used either singly or as a mixture of two 
or more members. Further, initiators formed by combining 
sulfites or these radical initiators with reducing agents 
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such as L-ascorbic acid ferrous salts may be used as redox 
initiators . 

[0020] Among other polymerization initiators enumerated 
above, persulfates such as potassium persulf ate and ammonium 
persulf ate; and 2, 2 ' -azobis {2-amidinopropane) 

dihydrochloride are particularly advantageously used. 
Though the amounts of the added polymerization initiators 
depend on their kinds, generally they are preferably 0.01 
- 1 weight %, more preferably 0.02-0.6 weight %, and still 
more preferably 0.03 - 0.4 weight % based on the amount of 
the water-soluble vinyl monomer mentioned above. If the 
amount of addition falls short of 0.01 weight %, the shortage 
will result in increasing the residual unaltered monomer. 
Conversely, if the amount exceeds 1 weight %, the excess will 
cause a result that it is difficult to fulfill the 
aforementioned necessary condition (1) of this invention 
whose amount of water absorption determined by the method 
of centrifugal dehydration is not less than 35 g/g. Thus, 
the amount of addition is preferred to be in the range mentioned 
above . When a peroxide and a persulf ate are particularly used 
among other polymerization initiators mentioned above, the 
polymerization entails a cross-linking reaction. When the 
amounts of their additions are unduly large, the cross-linking 
reaction proceeds excessively and obstructs the fulfillment 
of the aforementioned necessary condition (1) that the amount 
of water absorption determined by the method of centrifugal 
dehydration is not less than 35 g/g. When the peroxide and 
the persulfate are used, therefore, the amounts thereof to 
be added are preferred to be decreased to 0.03 - 0.4 weight % 
based on the amount of the water-soluble vinyl. Incidentally, 
the method for adding the polymerization initiator to the 
reaction system is not limited; it is generally preferable 



to have the polymerization initiator added in advance to the 
aqueous solution of the water-soluble vinyl monomer mentioned 
above - 

[0021] When the super absorbent resin of this invention 
is produced, the cross-linking agent known to the public can 
be added to the reaction system before, during, or after the 
polymerization. Now, the cross-linking agent of this sort 
will be described below. 

[0022] As concrete examples of the cross-linking agent 
mentioned above, polyallyl compounds such as N,N'-diallyl 
acrylamide, diallyl amine, diallyl methacrylate, diallyl 
phthalate, diallyl malate, diallyl terephthalate, triallyl 
cyanurate, and triallyl phosphate; polyvinyl compounds such 
as divinyl benzene, N, N-methylene bisacrylamide, ethylene 
glycol diacrylate, polyethylene glycol diacrylate, ethylene 
glycol dimethacrylate, polyethylene glycol dimethacrylate, 
and glycerin trimethacrylate; polyglycidyl ethers such as 
ethylene glycol glycidyl, polyethylene glycol diglycidyl 
ether, and polyglycerin polyglycidyl ether; haloepoxy 
compounds such as epichlorohydrin and a-methyl chlorohydrin; 
polyaldehydes such as glutar- aldehyde and glyoxal; polyols 
such as glycerin; polyamines such as ethylene diamine; hydroxy 
vinyl compounds such as 2-hydroxyethyl methyacrylate; and 
inorgnic metal salts and organic metal salts capable of 
producing polyvalent ions such as calcium, magnesium, zinc, 
and aluminum may be cited. Though the amount of the 
cross-linking agent added may be properly adjusted in 
conformity with the desired property of the finally produced 
polymer, it is generally selected preferably in the range 
of 0.001 - 1 weight %, more preferably in the range of 0.005 
- 0.5 weight %, and still more preferably in the range of 
0.01-0.2 weight % , based on the weight of the formed polymer . 



For the purpose of fulfilling the aforementioned necessary 
condition (1) of this invention that the amount of water 
absorption determined by the method of centrifugal 
dehydration is not less than 35 g/g, the amount of the 
cross-linking agent added is required to be decreased as 
compared with the absorbent resin whose amount of water 
absorption determined by the method of centrifugal 
dehydration is not more than 30 g/g. In the case of this 
invention, the amount falling in the range mentioned above 
is preferably used. If the amount of addition mentioned above 
falls short of 0.001 weight %, the shortage will result in 
increasing the amount of soluble polymer after the swelling 
in physiological saline water and failing to fulfill the 
aforementioned necessary condition (2) of this invention. 
Conversely, if this amount exceeds 1 weight %, the excess 
will often result in causing the amount of water absorption 
determined by the method of centrifugal dehydration to fall 
short of 35 g/g and failing to fulfill the aforementioned 
necessary condition (1) of this invention. Thus, the amount 
is preferred to fall in the range mentioned above. 

[0023] When a cross-linking agent other than polyvinyl 
compounds, particularly among other cross-linking agents 
enumerated above, is used, the cross-linkage may be carried 
out after polymerization. In this case, the polymerization 
is preferred to be followed by the control of the water content 
of the formed polymer and the addition of the cross-linking 
agent. While the amount of water absorption determined by 
the method of centrifugal dehydration is varied by the water 
content in the polymer during the addition of the cross-linking 
agent, the optimum water content in this invention is decided 
in view of the conformity with the cross-linking agent. That 
is, for the purpose of accomplishing the condition that the 



amount of water absorption determined by the method of 
centrifugal dehydration is not less than 35 g/g, it is 
preferable to use the cross-linking agent in a small amount 
where the water content is high or in a large amount where 
the water content is low. 

[0024] As the method for producing the super absorbent 
rein of this invention. Any of the publicly known methods 
such as reversed-phase suspension polymerization, aqueous 
solution polymerization, stationary polymerization, and 
spray polymerization. The reversed-phase suspension 
polymerization is used most favorably for the purpose of 
decreasing the amount of soluble polymer, 

[0025] According to the reversed-phase suspension 
polymerization, the conditions for the reversed-phase 
suspension polymerization , but are not limited to, this 
polymerization is implemented preferably in the presence of 
a dispersing agent by using a hydrophobic organic solvent 
which is inactive in polymerization and an aqueous solution 
of the water-soluble vinyl monomer mentioned above. The 
organic solvent and the dispersing agent will be specifically 
described herein below. 

[0026] According to the organic solvent mentioned above, 
this organic solvent is preferred to be a hydrophobic organic 
solvent which is inactive in polymerization. As concrete 
examples of the organic solvent of this sort, aliphatic 
hydrocarbons such as n-pentane, cyclopentane, n-hexane, 
cyclohexane, n-pentane, n-heptane, and methyl cyclohexane; 
aromatic hydrocarbons such as benzene and toluene; aliphatic 
alcohols of carbon atom numbers of 4 - 6 such as n-butyl alcohol 
and n-amyl alcohol; aliphatic ketones such as methylethyl 
ketone; and aliphatic esters such as ethyl acetate may be 
cited. These organic solvents may be used either singly or 



in the form of a mixture of two or more members. This organic 
solvent is preferred to be used in an amount of 50 - 500 weight % 
based on the amount of the aqueous solution of water-soluble 
vinyl monomer mentioned above. 

[0027] When the aforementioned organic solvent is used, 
an amphipathic solvent may be added in an amount not exceeding 
the amount (weight) of the aforementioned organic solvent. 
As concrete examples of the amphipathic solvent, alcohols 
such as methanol, ethanol, propanol, and 2-propanol; ketones 
such as acetone ; and ethers such as tetrahydrof uran and dioxane 
may be cited. 

[0028] Now, the aforementioned dispersing agent which 
is used in con j unction with the aforementioned organic solvent 
will be explained below. As concrete examples of the 
aforementioned dispersing agent, sorbitan fatty acid esters 
such as sorbitan monostearate, sorbitan monolaurate, and 
polyoxymethylene sorbitan monolate; cationic and amphoteric 
surfactants such as trimethyl stearyl ammonium chloride and 
carboxymethyl dimethyl cetyl ammonium; anionic surfactants 
such as polyoxyethylene dodecyl ether sulfuric acid ester 
sodium salt and dodecyl ether sulfuric acid ester sodium salt ; 
glycoside compounds such as alJcyl glycosides; cellulose 
esters such as ethyl cellulose andbenzyl cellulose; cellulose 
esters such as cellulose acetate, cellulose butylate, and 
cellulose acetate butyrate; and macromolecular dispersing 
agents such as maleated polyethylene, maleated .-olefins, 
and styrene-dimethyl aminoethyl methacrylate quaternary salt 
may be cited. These dispersing agents may be used either 
singly or in the form of a mixture of two or more members. 

[0029] The main means for enabling the super absorbent 
resin of this invention to fulfill the aforementioned 
necessary conditions (1) and (2) is as described above . While 



any method may be used for enabling the super absorbent resin 
of this invention to fulfill the aforementioned necessary 
condition (3), it is effective to perform at least one of 
the following methods ® - (4). 
5 [0030] Method ® ""A method which consists in adding a 

chelating compound to the super absorbent resin during or 
after the step for polymerizing the super absorbent resin" 
[0031] As concrete examples of the aforementioned 
^'chelating compound, have, but are not limited to, polyvalent 
10 carboxylic acid derivatives, hydroxy carbonic acid 
derivatives, imino-diacetic acid derivatives, organic acid 
amide derivatives, N-acylated amino acid derivatives, 
phosphoric ester derivatives, phosphonic acid derivatives, 
and polyvalent phosponic acid derivatives, and alkali metal 
15 salts and alJcaline-earth metal salts thereof may be cited. 

[0032] According to the foregoing various kinds of 
chelating compounds, as concrete examples of the 
aforementioned polyvalent carboxylic acid, alkyl malonic 
acids, alkenyl malonic acids, and salts thereof may be cited. 
20 As concrete examples of the aforementioned hydroxy carboxylic 
acid derivatives, monoalkyl esters of citric acid, 
monoalkenyl esters of citric acid, and salts thereof may be 
cited. As concrete examples of the aforementioned 
imino-diacetic acid derivatives, N-alkyl-N' -carboxymethyl 
25 aspartic acids and N-alkenyl-N' -carboxymethyl aspartic acids 
and salts thereof may be cited. As concrete examples of the 
aforementioned organic acid amide derivatives, citric acid 
monoalkyl amides and citric acid monoalkenyl amides and salts 
thereof may be cited. As concrete examples of the 
30 aforementioned N-acylated amino acid derivatives, N-acylated 
glutamic acid and N-acylated aspartic acid and salts thereof 
may be cited. As concrete examples of the aforementioned 
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phosphoric ester derivatives, monoalkyl phosphoric esters 
and monoalkenyl phosphoric esters and salts thereof may be 
cited. As concrete examples of the aforementioned phosphoric 
acid derivatives, alkyl phosphoric acids and alkenyl 
phosphonic acids and salts and phenyl phosphoric acids and 
salts thereof may be cited. Then, as concrete examples of 
the aforementioned polyvalent phosphoric acid derivatives, 
alkylene bis (nitrodimethylene) tetraphosphonic acid and 
salts thereof may be cited. 

[0033] Further, as the chelating compound mentioned 
above, p-diketone derivatives and tropolone derivatives can 
also be preferably used. 

[0034] According to the aforementioned p-diketone 
derivatives, as concrete examples of these p-diketone 
derivatives, have, but are not limited to, compounds as acetyl 
acetone, benzoyl acetone, dibenzoyl methane, furoyl acetone, 
benzoyl furoyl methane, 4-hydroxy-ben2oyl acetone, 
4 -hydroxy-benzoyl methane-tert-butyl ketone, and 
4-hydoxy-4 '-hydroxy-dibenzoyl methane may be cited. Among 
other p-diketone derivatives enumerated above, acetyl acetone, 
4-hydroxy-benzoyl acetone, and 4-hydroxybenzoyl 

methane-tert-butyl ketone are particularly advantageously 
used. Among formula described above, 4-hydroxy-benzoyl 
acetone and 4-hydroxy-benzoyl methane-tert-butyl ketone are 
preferably used. 

[0035] According to the aforementioned tropolone 
derivatives, the concrete examples of these tropolone 
derivatives, have, but are not limited to, tropolone, 
p-thujaplicin, y^thu j aplicin, (3-dolabrin, and 

6-isopropyltropolone-4-methyl carboxylate and sodium salts 
and potassium salts thereof may be cited. Among other 
tropolone derivatives enumerated above, p-thujaplicin and 



Y-thujaplicin are preferably used. Especially^ 
B-thu i aplicin has been added/used as a perfume basis for 
hair-growth medicine, hair growth toniCir toothpaste, perfume, 
bath liquid, shampoo, and rinse. It is favorable to be used 
because it is an biologically safe compound. 

[0036] Incidentally, as the tropolone derivatives 
mentioned above, their synthetic products or semi-synthetic 
products may be used or natural product of white-cedar leaf 
oil or cypress leaf oil which comprise tropolone derivative 
may be used directly or in purified form. 

[0037] The various kinds of chelating compounds 
enumerated above may be used either singly or in the form 
of a mixture of two or more members. 

[0038] The effective amount of addition of such a 
chelating compound depends on the k±nd of chelating compound 
and the property of the super absorbent resin before the 
addition of the chelating compound. It is preferably in the 
range of 0.001 - 10 weight %, more preferably in the range 
of 0.005 - 5 weight %, and still more preferably in the range 
of 0.01 - 3 weight % based on 100 parts by weight of the super 
absorbent resin. If this amount of addition falls short of 
0.001 weight %, the effect of fulfilling the aforementioned 
necessary condition (3) of this invention will be small. 
Conversely, if the amount of addition mentioned above exceeds 
10 weight %^ the excess will induce no change in the effect 
of fulfilling the aforementioned necessary condition (3) of 
this invention. 

[0039] Method (2) ^^A method which consists in adding a 
reducing compound to the super absorbent resin after the step 
for polymerizing the super absorbent resin" 

[0040] The concrete examples of the aforementioned 
reducing compound have, but are not limited to, sulfites such 



as sodium sulfite and potassium sulfite; hydrogen sulfites 
such as sodium hydrogen sulfite and potassium hydrogen 
sulfite; pyrosulfites such as sodium pyrosulfite and 
potassium pyrosulfite; andnitriles such as potassium sulfite 
and sodium sulfite may be cited. 

[0041] The amount of the aforementioned reducing 
compound to be added is preferably in the range of 0.001 - 
2 weight %, more preferably in the range of 0. 01 - 1 weight 
and still more preferably in the range of 0.05 - 5 weight % 
based on 100 parts by weight of the super absorbent resin. 
If the aforementioned amount of addition falls short of 0.001 
weight %, the effect of fulfilling the aforementioned 
necessary condition (3) of this invention will be small. 
Conversely, .if this amount exceeds 2 weight %, the excess 
will obstruct fulfillment of the aforementioned necessary 
condition (2) even if fulfilling the aforementioned necessary 
condition ( 3 ) of this invention . Thus , the amount is preferred 
to be in the aforementioned range. Specifically, when the 
aforementioned reducing compound is used, though the super 
absorbent resin incurs difficulty in decomposing in sodium 
L-ascorbate, the super absorbent resin tends to decompose 
and the amount of soluble polymer tends to increase in 
proportion as the concentration of sodium L-ascorbate is 
decreased. 

[0042] Method ® ^^A method which consists in adding a 
radical chain inhibitor to the super absorbent resin after 
the step for polymerizing the super absorbent resin" 

[0043] The preferred concrete examples of the 
aforementioned radical chain inhibitor have, but are not 
limited to, hydroquinone, p-methoxyphenol , benzoquinone , 
methyl hydroquinone , t-butyl hydro-quinone, pyrogallol, 
gallic acid, methyl gallate, ethyl gallate, propyl gallate. 



tannic acids such as hydrolytic type tannins derived from 
gall and nutgall and condensed tannins derived from gambia 
and salts thereof^ flavonoids such as quercetin and elagic 
acid and salts thereof, phenolic type compounds such as 
5 catechol and resorcin and derivatives thereof, 
n-nitroso-phenyl hydroxyamine ammonium salt, and amine type 
compounds such as thiourea. 

[0044] Among other radical chain inhibitors enumerated 
above, pyrogallol, gallic acid, gallic esters, tannic acids, 

10 flavonoids, and thiourea may be cited as particularly 
advantageous examples . 

[004 5] The amount of the aforementioned radical chain 
inhibitor to be added is preferably in the range of 1 - 10 
weight %, more preferably in the range of 1 - 5 weight %, 

15 and still more preferably in the range of 2 - 5 weight % based 
on 100 parts by weight of the super absorbent resin. If the 
aforementioned amount of addition falls short of 1 weight %, 
the effect of fulfilling the aforementioned necessary 
condition (3) of this invention will be small. Conversely, 

2 0 if the amount exceeds 10 weight %, the excess will induce 
no change in the effect of fulfilling the aforementioned 
necessary condition (3) of this invention. 

[0046] Method ® ''^A method which consists in coating the 
extreme surface of the super absorbent resin with the 

25 cross-linJcer of a cross-linlced hydrophilic polymer after the 
step for polymerizing the super absorbent resin" 

[0047] According to the method mentioned above, the 
hydrate of super absorbent resin and (a) a hydrophilic polymer 
possessing a reactive group and (b) a cross-linking agent 

30 possessing not less than two functional groups capable of 
reacting with the hydrophilic polymer are added thereto in 
respectively prescribed amounts and mixed. In this case, the 
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hydrophilic polymer of (a) and the cross-linking agent of 
(b) may be simultaneously added or the cross-linking agent 
of (b) may be added after the hydrophilic polymer of (a) has 
been added. In this invention, the adoption of the latter 
5 method proves advantageous from the standpoint of the 
cross-linking efficiency. Owing to this procedure, the 
hydrophilic polymer is enabled to coat the surface of the 
hydrate of super absorbent resin and part of the coating is 
enabled to be cross-linked with the cross-linking agent . The 
10 aforementioned hydrophilic polymer possessing the reactive 
group does not need to be particularly restricted so long 
as it possesses a reactive group exhibiting a sort of chemical 
reactivity to the reactive group of the cross-linking agent 
and manifests a hydrophilic property. The polymer which can 
15 be transformed to a reactive group possessing chemical 
reactivity after it has coated the super absorbent resin is 
embraced as well. 

[0048] As concrete examples of the reactive group 
described above, amide group, hydroxyl group, amino group, 
20 aldehyde group, sulfonic acid group, and carboxyl group may 
be cited . Among other reactive groups enumerated above , amide 
group, hydroxyl group, and amino group are cited more 
preferably As concrete examples of the hydrophilic polymers 
which possess such a reactive group, polymers and copolymers 
25 of nitrogen-containing vinyl monomers such as 
(meth) acrylamide, N, N-dimethylaminoethyl (meth) -acrylate, 
N,N-dimethylaminoethyl (meth) acrylate, and the products of 
quaternization thereof with methyl chloride, 
N,N-diethylaminoethyl (meth) acrylate and the products of 
JO quaternization thereof with methyl chloride, vinyl pyridine, 
vinyl pyrrolidone, and allylamine; polymers and copolymers 
of hydroxyl group-containing vinyl monomers such as 
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poly [2-hydroxyethyl (meth) acrylate] , polyethylene glycol 
(meth) acrylate, and polyvinyl alcohol; polymers and 
copolymers of sulfonic acid-containing vinyl monomers such 
as vinyl sulfonic acid, styrene sulfonic acid, and 
5 2-acrylamide-2-methylpropane sulfonic acid; and the products 
of Hofmann' s decomposition of polyethylene imine, 
polyacrolein, polyethylene glycol, and polyacrylamide may 
be cited. It is preferable to use polymers and copolymers 
of nitrogen-containing vinyl monomers and polyethylene imine. 

10 It is the most preferable to use polyethylene imine among 
other hydrophilic polymers enumerated above. 

[004 9] The molecular weight of the aforementioned 
hydrophilic polymer, but is not limited to, is preferably 
in the range of 500 - 500000 

15 [0050] In the method of ® mentioned above, though the 

amount of the aforementioned hydrophilic polymer to be added 
to the super absorbent resin may be varied in a wide range 
in conformity with the kind of use to be required, it is 
preferably in the range of 0.005 - 5 parts, more preferably 

20 in the range of 0.01 - 1 part, and particularly preferably 
in the range of 0.05 - 0.8 part, based on 100 parts by weight 
of the super absorbent resin. If the amount of the 
aforementioned hydrophilic polymer to be added falls short 
of 0.005 parts, the effect of cross-linking the coating will 

25 not be fully manifested. Conversely, if the amount of the 
aforementioned hydrophilic polymer exceeds 5 parts, the 
excess will bring no discernible enhancement of the solid 
state properties and incur difficulty in fulfilling the 
[aforementioned necessary condition (1)] which is that the 

30 amount of water absorption determined by the method of 
centrifugal dehydration exceeds 35 g/g because of the strong 
cross-linked structure. Thus, this amount is preferred to 
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be in the aforementioned range. 

[0051] A part of the coating of the hydrophilic polymer 
formed on the surface of the hydrate of super absorbent resin 
as described above make to be cross-linked with the 
5 cross-linking agent possessing not less than two functional 
groups which can react with the reactive group of the 
hydrophilic polymer. In this case, the degree of the 
cross-linkage of the coating (namely, the weight ratio of 
the hydrophilic polymer/cross-linking agent) is preferred 
10 to be properly adjusted. The reason is that the swelled gel 
suffers are inferior to stability over time because the coating 
is embrittled when the degree of cross-linkage is unduly low 
and adversely the function of water absorption is degraded 
because the surface of the super absorbent resin is strongly 
15 enveloped with the coating when the degree of cross-linkage 
is unduly high. As concrete examples of the functional group 
in the aforementioned cross-linking agent, glycidyl group, 
aldehyde group, and isocyanate group may be cited. In these 
functional groups, the glycidyl group is preferably used. 
20 The cross-linking agent contains not less than two such 
functional groups, which may be identical or not identical 
with one another. Particularly, the aforementioned 
cross-linking agent is preferred to be at least one kind 
material which is selected from the group consisting of 
25 polyglycidyl ethers, haloepoxy compounds, polyaldehydes , 
polyols, and polyamines. As concrete examples of 
polyglycidyl ethers, ethylene glycol diglycidyl ether (EGDG) , 
polyethylene glycol diglyicidyl ether, and polyglycerol 
polyglcidyl ether (PGPG) may be cited; as concrete examples 
30 of haloepoxy compounds, epichlorohydrin (ECH) and 
a-methyl-chlorohydrin may be cited; as concrete examples of 
polyaldehydes, glutar aldehyde and glyoxazol may be cited; 
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as concrete examples of polyolS;. glycerin, pentaerythritol , 
and ethylene glyol may be cited; and as a concrete example 
polyamine, ethylene diamine may be cited. 

[0052] While the amount of the aforementioned 
5 cross-linking agent added may depend on the kind of 
cross-linking agents it is preferably in the range of 0.005 
- 10 weight % and more preferably in the range of 0.005 - 
1 weight %, based on 100 parts by weight of the super absorbent 
resin. Incidentally^ when the method ® is used, the amount 

10 of the cross-linking agent to be used in the aforementioned 
state of polymerization may be 0%. 

[0053] As described above, the ratio of the 
aforementioned hydrophilic polymer and the aforementioned 
cross-linking agent is preferred to be properly adjusted when 

15 this method ® is adopted. This ratio depends on the kinds 
of hydrophilic polymer and cross-linking agent to be used 
and the kind of cross-linking agent or the water content of 
the super absorbent resin. The weight ratio of hydrophilic 
polymer/cross-linking agent is preferably in the range of 

20 0.1 - 30 more preferably in the range of 0.1 - 20 and still 
more preferably in the range of 0 . 5 - 10 . If the aforementioned 
weight ratio exceeds 30, the excess will possibly result in 
blocking acquisition of a super absorbent resin excelling 
in the stability over time of swelled gel because the 

25 cross-linkage does not proceed sufficiently and the 
hydrophilic polymer does not form a network structure 
sufficiently. Conversely, if this weight ratio falls short 
of 0.1, the shortage will possibly result in lowering the 
absorbing capacity of the resin because the cross-linkage 

30 of the aforementioned hydrophilic polymer proceeds 
excessively. 

[0054] The method for coating the surface of the hydrate 
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of super absorbent resin with the hydrophilic polymer 
possessing a reactive group does not need to be particularly 
restricted but may be selected from among various methods. 
When the super absorbent resin which is obtained by the method 
of reversed-phase suspension polymerization is used, for 
example, the hydrate of super absorbent resin whose water 
content in the super absorbent resin has been adjusted 
preferably in the range of 10 - 100 parts by weight (more 
preferably 20 - 50 parts by weight) based on the weight of 
the super absorbent resin is suspended in an organic solvent 
and, to the resultant suspension, the aforementioned 
hydrophilic polymer is added and optionally the dispersing 
agent for reversed-phase suspension polymerization such as, 
for example, ethyl cellulose, sugar ester, or sorbitan ester 
is added either before or after the addition of the hydrophilic 
polymer. Thereafter, the resultant mixture and the 
aforementioned cross-linking agent added thereto are together 
heated and allowed to react. The temperature of this heating 
is generally in the range of 50 - lOO^'C. Another method for 
adding the aforementioned hydrophilic polymer may consist 
in having the hydrophilic polymer dispersed in advance in 
a non-polar solvent through the medium of a dispersing agent 
and adding the produced dispersion to the suspension of the 
hydrate of super absorbent resin having the water content 
thereof adjusted in advance. 

[0055] While the aforementioned methods ® - © may be 
used singly to fulfill the aforementioned necessary condition 
(3) of this invention, these methods ® - (D may be used in 
combination. When the aforementioned method (2) is used, 
however, since it poses a problem in terms of odor and stability, 
the super absorbent resin of this invention is preferred not 
to contain the aforementioned reducing agent substantially. 



The term ^""substantially" as used herein means that the amount 
of the aforementioned reducing compound is not more than 0.05 
weight % based on the amount of the super absorbent resin. 
Further, when the method (3) mentioned above is used, since 
this method requires the radical chain inhibitor in a large 
amount and poses a problem of cost as well, the solid state 
properties of the super absorbent resin such as the absorption 
speed during the initial stage of service may be possibly 
affected by the inhibitor being used in the large amount - 
Thus, the super absorbent resin of this invention is preferred 
not to contain the radical chain inhibitor substantially. 
The term ^^substantially'' as used herein means that the amount 
of the radical chain inhibitor is not more than 0. 05 weight % 
based on the amount of the super absorbent resin. 

[0056] [Absorbent article] Now, the absorbent article 
of this invention which uses the aforementioned super 
absorbent resin will be described below. 

[0057] The super absorbent resin of this invention is 
used, for example, as a water retaining agent for horticulture 
and a water stopping agent for civil engineering. 
Particularly, it is very effectively used as absorbent 
articles such as disposable diapers (flat type and pant type) 
for infants, adults, and patients with incontinence and 
sanitary napJcins (feathered or not feathered) for women. 

[0058] The absorbent article of this invention comprises 
a top sheet pervious to liquid, a back sheet impervious to 
liquid, and an absorber interposed between these two sheets. 
For the absorbent article, heretofore publicly known 
structures and various other structures are available. For 
the aforementioned top sheet and the aforementioned back sheet, 
the materials which have been heretofore used may be adopted 
without any special restriction. 



[0059] According to the characteristic parts of the 
absorbent article of this invention, the absorber which is 
used for the absorbent article is obtained by using hydrophilic 
fibers as a main raw material and mixing these fibers with 
the super absorbent resin of this invention. As particularly 
preferable examples of the hydrophilic fibers, fibrillated 
fibers, cellulosic fibers, and fibers obtained by imparting 
hydrophilic property to thermoplastic fibers may be cited. 
Besides, all the fibers which are generally used for the 
absorbers of absorbent articles are usable without any 
particular restriction. 

[0060] The mixing ratio of the aforementioned 
hydrophilic fibers and the aforementioned super absorbent 
resin in the aforementioned absorber for the absorbent article 
of this invention (the ratio of the aforementioned super 
absorbent resin to be contained) is preferably in the range 
of 99 - 1 part by weight to 1 - 99 parts by weight of the 
aforementioned hydrophilic fibers and more preferably in the 
range of 20 - 60 parts by weight to 80 - 40 parts by weight 
of the aforementioned hydrophilic fibers . 
[0061] 

[Examples] Now, this invention will be described more 
specifically below with reference to working examples and 
comparative examples. This invention is not limited to these 
examples. The testing methods carried out in these working 
examples and comparative examples are as follows. 

[0062] [Determination of amount of water absorption in 
super absorbent resin by the method of centrifugal 
dehydration] This determination was performed by having 1 
g of a given super absorbent resin swelled for 30 minutes 
in 150 ml of physiological saline water (9% NaCl solution, 
made by Ohtsuka Seiyaku K.K.), placing the swelled resin in 



a pouch of nonwoven fabric, dehydrating the resin in the pouch 
at 143 G for 10 minutes, and measuring the total weight of 
the sample after the dehydration. The amount of water 
absorption by the method of centrifugal dehydration was 
5 determined in accordance with the following formula (1) . 
[0063] 

[Mathematical 1] 

T^mount of water absorption by method of centrifugal 
dehydration (g/g) = 
10 (I) - (II) - (III) - (IV) 

(III) (1) 

(I) : Total weight 

(II) : Weight of nonwoven fabric 

(III) : Weight of super absorbent resin 

15 (IV) : Residual amount of liquid in nonwoven fabric 

[0064] [Determination of amount of soluble polymer of 
super absorbent resin after swelling in physiological saline 
water] The determination was carried out by accurately 
weighing out 1 g of a given super absorbent resin, having 

20 the resin swell in 150 ml of physiological saline water (9% 
NaCl solution, made by Ohtsuka Seiyaku K.K. ) with occasional 
stirring, and subjecting the swelled resin to suction 
filtration by the use of a filter paper No. 2 (the weight 
of the filtrate obtained at this time labeled as A g) . The 

25 amount, about 1/5 of the filtrate was weighed out (labeled 
as B g) and diluted with ion-exchanged water to a total volume 
of 100 ml. The volume, 5 ml, of the diluted solution was placed 
in an Erlenmeyer flask, mixed with 10 ml of 0.005 N methyl 
glycol chitosan solution, adjusted with aqueous ammonia to 

30 a pH value of about 11 and mixed with two or three drops of 
toluidine blue solution. The excess methyl glycol chitosan 
was titrated till the color of 0.0025 N-poly-vinyl potassiiom 
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sulfate solution changed from a blue color to a reddish purple 
color (a ml) . Separately, a blank test was performed by the 
same procedure (b ml) . The amount of soluble polymer (%) was 
determined in accordance with the following formula (2) . 
[0065] 

[Mathematical 2] 

Amount of soluble polymer (%) = 
(Gram equivalent of Na acrylate) x 1/400 (b-a) x ICQ 
Weight of super absorbent resin x b/A x 5/100 x 1000 

(2) 

[0066] [Determination of amount of soluble polymer of 
super absorbent resin after swelling in physiological saline 
water having dissolved sodium L-ascorbate therein] The 
determination was performed by faithfully following the 
aforementioned ''determination of amount of soluble polymer 
after swelling in physiological saline water" except for using 
a solution formed by dissolving 0.05 weight % of sodium 
L-ascorbate (made by Wako Pure Chemical K. K. ) in physiological 
saline water in the place of the physiological saline water. 

[0067] [Determination ® of stability over time of 
swelled gel of super absorbent resin] The weight, 0.5g, of 
a given super absorbent resin was swelled with 25 g of 
physiological saline water containing 0. 05 weight % of sodium 
L-ascorbate and the swelled resin was tightly sealed in a 
screw tube and left standing at 4 0°C for three hours. The 
stability over time of the swelled gel was rated by visually 
observing the state of the swelled gel during the standing. 
Incidentally, the stability over time of the swelled gel was 
rated based on the fluidity, stickiness, and shape-retaining 
property of gel on a four-point scale shown in Table 1 below. 
The super absorbent resins winning rating marks of not lower 
than O are suitable for use in sanitary goods and disposable 



diapers . 

[0068] 
[Table 1] 



Rating 


Fluidity 


Stickiness 


Shape-retaining property 


© 


No 


No 


No change 


o 


Slightly 


Slightly 


Slightly deformed 


A 


Yes 


Yes 


Partly liquefied 


X 


Yes 


Yes 


More than half in liquid state 



[00 69] [Determination (D of stability over time of 
swelled gal of super absorbent resin] The determination was 
carried out by following the same procedure except for using 
the urine of an adult in the place of the physiological saline 
water containing 0.05 weight % of sodium L-ascorbate. The 
urine was put to use within 30 minutes of collection. For 
fear of the possibility that the composition of urine might 
differ among individuals and induce difference in rating, 
the rating was performed on the basis of the lowest level 
of n = 3 and consequently enabled to acquire mean results 
of rating. 

[0070] [Determination of amount of backflow of liquid 
in absorbent article] The determination was carried out by 
making a given absorbent article absorb 150 g of physiologicl 
saline water containing 0.05 weight % of sodium L-ascorbate, 
tightly sealing the wet absorbent article in polyethylene 
pack, preserving it at 40^C for six hours, pressing it under 
a load of 35 g/cm^ for two minutes, and measuring the volume 
of the physiological saline water returning from the interior 
to the surface of the top sheet. 

[0071] [Determination ® of stability of swelled gal of 



absorbent article] The determination was carried out by 
causing a given absorbent article to absorb 150 g of 
physiological saline water containing 0.05 weight % of sodium 
L-ascorbate^ tightly sealing the wet absorbent article in 
5 a polyethylene pack, preserving it at 40°C for six hours, then 
visually observing the appearance of the wet gel of the super 
absorbent resin, and rating the condition (stability) on the 
four-point scale similarly to Table 1 mentioned above. 

[0072] [Example 1] A four-neck flask having an inner 
10 volume of 1000 ml and provided with a stirrer, a reflux 
condenser, a dropping funnel, and a nitrogen gas introducing 
tube was charged with 400 ml of cyclohexane and 0.625 g (5 
weight % based on the formed polymer) of ethyl cellulose (made 
by Hercules Corp. and sold under the product code of "'Ethyl 
15 Cellulose N-lOO"), blown with nitrogen gas to expel the 
dissolved oxygen, and heated till 75°C. In another flask, 
102 . 0 g of acrylic acid was diluted with 25 . 5 g of ion-exchanged 
water and, while being kept cooled from outside, neutralized 
with 14 0 g of an aqueous 30 wt% sodium hydroxide solution. 
20 Then, the resultant solution had the solution of 0.204 g (0.2% 
based on acrylic acid) of potassium persulfate in 7 . 5 g of 
water added thereto and dissolved therein and subsequently 
blown with nitrogen gas to expel the dissolved oxygen in the 
aqueous solution. The contents in the flask were added 
25 dropwise into the aforementioned four-neck flask over a period 
of one hour and left polymerizing therein. After completion 
of this polymerization, the formed polymer was subjected to 
azeotropic dehydration using a dehydrating tube till the water 
content of the super absorbent resin was adjusted to 30 parts 
30 by weight based on 100 parts by weight of the super absorbent 
resin. Thereafter, the polymer and a solution of 0 . 04 g (0.04 
wt% based on acrylic acid) of polyglycerol polyglycidyl ether 
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(made by Nagase Kasei Kogyo K.K. and sold under the product 
code ''Denacole EX-512") in 4 g of water added thereto and 
dissolved therein were left polymerizing at 75 - 80''C for one 
hour . The resultant reaction product was cooled and decanted 
5 to remove cyclohexane and obtain a hydrate of super absorbent 
resin. This hydrate of super absorbent resin (dry weight 100 
g) was placed in a dual arm kneader, sprayed with 20 g (solid 
content based on the super absorbent resin) of an aqueous 
5% monoalkyl phosphoric ester (alkyl group having a carbon 
10 atom number of 16) , thoroughly mixed by stirring, and then 
dried by heating at 80 - 100°C under a pressure of 50 Torrs 
to obtain a super absorbent resin composition. The 
composition was deprived of particles measuring not less than 
850 |im before it was rated. The same procedure was performed 
15 invariably in the following working examples. The results 
of rating are shown in Table 2. 

[0073] [Examples 2 - 14] Super absorbent resin 
compositions were obtained by following the procedure of 
Example 1 while changing the kind and amount of dispersing 
20 agent, the kind and amount of initiator, the amount of 
cross-linking agent, the water content at the time of 
cross-linking, and the kind and amount of additive as shown 
in Table 2. These super absorbent resin compositions were 
rated in the same manner as in Example 1. The each results 
25 of rating are shown in Table 2. 

[0074] [Comparative Examples 1-7] Super absorbent 
resins (Comparative Examples 1- 3) obtained by following the 
conditions of Example 1 ,12 and 14 respectively , that the 
additive agent is not to be added, or the addition of an additive 
30 agent under different condition of synthesis (Comparative 
Example 4 and 5) and Boids SA-20 made by Kao K.K. (Comparative 
Example 6) and Aqualic CAW-4 made by Nippon Shokubai K.K. 
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(Comparative Example 7) were rated in the same manner as in 
Example 1 . The individual results of rating are shown in Table 
3. 

[0075] [Example 15] The dilute of 100 g of acrylic acid 
5 with 25 g of ion-exchanged water was neutralized with 140 
g of an aqueous 30 wt% sodium hydroxide solution while being 
cooled from outside . Then, the product of neutralization and 
the solution of 0.05 g (0.06 wt% based on acrylic acid) of 
polyglycerol polyglicidyl ether (made by Nagase Kasei Kogyo 

10 K.K. and sold under the product code "''"'Denacole EX-512") in 
4 g of water and the solution of 0.204 g (0.2 wt% based on 
acrylic acid) of potassium persulfate in 5 g of water added 
thereto were dissolved and blown with nitrogen gas to expel 
the oxygen dissolved in the aqueous solution. The contents 

15 in the flask were cast into a vat of stainless steel, subjected 
to standing polymerization at 80°C for five hours while being 
blown with nitrogen gas in a heating drier, and thereafter 
dried under reduced pressure. The resultant dry super 
absorbent resin was pulverized, placed in a dual arm kneader, 

20 sprayed with 10 g (solid content of 0.5 weight % based on 
the polymer) of a 5% aqueous solution of citric acid alkyl 
amide (alkyl group having a carbon atom number of 18), 
thoroughly mixed by stirring, and then dried by heating at 
80 - 100°C under a pressure of 50 Torrs to obtain a super 

25 absorbent resin composition. This super absorbent resin 
composition was rated in the same manner as in Example 1. 
The results of the rating are shown in Table 4. 

[0076] [Example 16] A super absorbent resin composition 
was obtained by following the procedure of Example 15 except 

30 for changing the amount of the cross-linking agent, 
polyglycerol polyglicidyl ether (made by Nagase Kasei Kogyo 
K.K. and sold under the product code '"'"Denacole EX-512"), 
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to 0.04 g (0.04 wt% based on acrylic acid). This super 
absorbent resin composition was rated in the same manner as 
in Example 1. The results of the rating are shown in Table 
4. 

[0077] [Comparative Examples 8 and 9] Super absorbent 
resin compositions were obtained by following the procedure 
of Example 16 except for omitting the addition of the additive 
agent (Comparative Example 8) or decreasing the amount of 
the additive agent (Comparative Example 9) . These super 
absorbent resin compositions were rated in the same manner 
as in Example 1. The results of the rating are shown in Table 
4. 

[0078] [Example 17] A four-neck flask having an inner 
volume of 1000 ml and provided with a stirrer, a reflux 
condenser, a dropping funnel, and a nitrogen gas introducing 
tube was charged with 400 ml of cyclohexane and 0.625 g of 
ethyl cellulose (made by Hercules Corp. and sold under the 
product code ^^Ethyl Cellulose N~100"), blown with nitrogen 
gas to expel the dissolved oxygen, and heated till 7 5°C. In 
another flask, 102.0 g of acrylic acid was diluted with 25.5 
g of ion-exchanged water and, while being kept cooled from 
outside, neutralized with 140 g of an aqueous 30 wt% sodium 
hydroxide solution. Then, the resultant solution had the 
solution of 0.153 g (0,15 wt% based, on acrylic acid) of 
potassium persulfate in 7.5 g of water added thereto and 
dissolved therein and subsequently blown with nitrogen gas 
to expel the dissolved oxygen in the aqueous solution. The 
contents in the flask were added dropwise into the 
aforementioned four-neck flask over a period of one hour and 
left polymerizing therein. After completion of this 
polymerization, the formed polymer was subjected to 
azeotropic dehydration using a dehydrating tube till the water 



content of the super absorbent resin was adjusted to 30 parts 
by weight based on 100 parts by weight of the super absorbent 
resin. The dispersion of this super absorbent resin in 
cyclohexane and the solution of 0.204 g (0.20 wt% based on 
5 super absorbent resin) of polyethylene imine (made by Nippon 
Shokubai K. K. and sold under the product code ^""Epomin SP-006" ) 
added 5 g of water and dissolved therein were stirred together 
at 75 - 80^C for 15 minutes. The product of stirring and the 
solution of 0.0816 g (0.08 wt% based on the super absorbent 

10 resin) of polyglycerol polyglicidyl ether (made by Nagase 
Kasei Kogyo K.K. and sold under the product code ^^^^Denacole 
EX-512") in 4 g of water added thereto and dissolved therein 
were left reacting at 75 - 80°C for one hour. The formed gel 
was fractionated and dried under a decreased pressure to obtain 

15 sodium acrylate polymer. The super absorbent resin thus 
obtained was rated in the same manner as in Example 1 . The 
results of the rating are shown in Table 5. 

[0079] [Examples 18 - 22] Super absorbent resins were 
obtained by following the procedure of Example 17 while 

20 changing the kind and amount of initiator^ the kind and amount 
of hydrophilic polymer to be added, the amount of cross-linking 
agent, and the water content during the course of 
cross-linking as shown in Table 5 For the addition of the 
additive agent, the same dual kneader as used in Example 1 

25 was adopted. The super absorbent resins thus obtained were 
rated in the same manner as in Example 1. The results of the 
rating are shown in Table 5. 

[0080] [Comparative Examples 10 and 11] Super absorbent 
resins were obtained by changing the conditions of 

30 polymerization and omitting the addition of additive agent. 
These super absorbent resins were rated in the same manner 
as in Example 1. The results of the rating are shown in Table 
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[0085] Note 1) Dispersing agent 

EC: Ethyl cellulose N-lOO made by Hercules Corp. 
AG: Dodecyl glycoside (Degree of condensation of 

sugar 25) 

ES: Polyoxyethylene alkyl ether sulfate made by Kao K.K. and 
soldunder the product code ^'Emal E-27C (27% aqueous solution) , 
the amount added indicated in Example as reduced to aqueous 
solution. 

Note 2) Initiator 

KPS: Potassium persulfate 
V~50: 2, 2 ' -Azobis (2-amidinopropane) hydrochloride made by 
Wako Pure Chemical K.K. 

Note 3) Hydrophilic polymer 
PEI(600): Polyethylene imine made by Nippon Shokubai K.K. 
and sold under the product code ^^Epomin SP-006" 
PEI (7000) : Polyethylene imine made by Nippon Shokubai K.K. 
and sold under the product code ^^Epomin SP-1000' 
PAIAm (10000) : Polyallyl amine made by Nitto Boseki K.K. and 
sold under the product code ^^PAA-L" 

Note 4) Additive agent 



[0086] 

[Chemical 1] 

MAP ; WonoalkyI phosphor ic ester (C 1 B) 
O 

R-O-P-OH (Na) 
OH CNa) 

CA: Citric acid alkyi amide (C 18) 
CH.-CONHR 
HO-C-COOH (Na) 
CH,-COOH CNa> 

5 

AGS— 1 ; N-acylated sodium glutamate 

(Cured ta I I ow) , made by Ajinomoto and 
sold under the product code HS-II" 

R-C-N-CH-CH.CH.-COOH (Na) 

O H COOH (Na) 

AGS-2: -Acylated sodium glutamate (coconut oil/cured tallow) , 
made by Ajinomoto and sold under the product code "GS-11" 
[0087] [Examples 2.3 and 24] A pulp sheet measuring 300 
mm (width) x 410 mm (length) x 5 mm (thickness) was obtained 
by laminating pulp till a basis weight of 200 g/m. On the 
surface of the central part of the produced pulp sheet, the 
super absorbent resins obtained in Example 2 and Example 12 
were severally sprayed uniformly in a stated amount till an 
areaof 150mm (width) x 410mm (length) . Then, the bilaterally 
opposite edge parts (each having an area of 75 mm (width) 
X 410 mm (length)) of the sheet were folded back toward the 
inner side (on the aforementioned central part sprayed with 
the super absorbent resin) and mutually overlapped till 
alignment with the bilaterally opposite edges to obtain an 
absorber having the super absorbent resin interposed in the 
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aforementioned pulp sheet . An absorbent article (disposable 
diaper) of this invention was obtained by interposing the 
produced absorber between one polyethylene sheet as a back 
sheet and one nonwoven fabric of polypropylene as a top sheet. 
The absorbent article produced as described above was tested 
for the amount of backflow and the stability of the swelled 
gel. The results of the test are shown in Table 6. 

[0088] [Comparative Examples 12 and 13] Absorbent 
articles were obtained by following the procedures of Examples 
23 and 24 except for using the super absorbent resins of 
Comparative Examples 2 and 5 instead. These absorbent 
articles were rated in the same manner as in Examples 23 and 
24. The results of the rating are shown in Table 6. 



[0089] [Table 8] 







Super absorbent 
resin used 


Amount of super 
absorbent resin 

(g) 


Amount of 
backflow (g) 


Stability of 
swelled gel (3) 


Examples 


23 


Resin Example 2 


6 


0.1 


@ 


Resin Example 2 


7 


0.1 


@ 


Resin Example 2 


8 


0.1 


@ 


24 


Resin Example 12 


5 


0.1 


@ 


Resin Example 12 


6 


0.1 


© 


Resin Example 12 


7 


0.1 




Resin Example 12 


8 


0.1 




Comparative 
Examples 


12 


Resin Example 2 


6 


5.1 


X 


Resin Example 2 


7 


2.1 


X 


Resin Exan^le 2 


8 


1.3 


X 


13 


Resin Example 6 


6 


6.2 


A 


Resin Example 6 


7 


2.4 


A 


Resin Example 6 


8 


0.8 


A 



[0090] 

[Effect of the Invention] As described in detail above, 
the super absorbent resin of this invention excels in 
absorption properties and succumbs to 

decomposition/deterioration only sparingly. It is, 

therefore, used particularly effectively in such absorbent 
articles as disposable diapers for infants, adults, and 
patients with incontinence and as sanitary napkins for women. 
It is veritably suitable for absorbers having small 
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